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Tide of ibc Invention: Cunbk ruin compositkm 
CtolmsofCiUtionl 

Claim 1: A curable resin composttioii comprising (a) a Michael addition reaction donor 

component which has phiral active methylene ^oups in its molecule, (b) a Michael 

addition reaction acceptor component which has plural alpha, beta-unsaiuraied caibonyl 

groups in its molecule, and (c) a Michael addiUon reaction catalyst; 

wherein at least one of (a) component and (b) component is renn; 

wherein (a) component and <b) component exist as a solution or dtspersioD in a 

hydrophobic organic solvent; and 

wherein (c) component exists as a solution in a second solvent which is not misctble in 
die hydrophobic organic solvent: and 

wherem the solution comprising (c) component is miero-dispened In the solution or 
dispersion of <a) component and (b) cooipoocnL 

Claim 2: The curable resin composition according to Claim 1. wherein (a) component is 
an active methylene group(s) containing corboxylaie ester of polyhydrie alcnltol, 
malonate group containing polyester resin, malooate group containing polyamide resin, 
malonate group containing polyurethane rtBtn, an active methylene group containing 
epoxy resin» or an acrylic resin havit^g a pendant groupCs) concaSnIng an active 
methylene group. 

Qalm 3: The curable resin compositioo according to Claim I, wherein (b) component 
is a {meth)ac]ylaie ester of polyhydrie alcohol. methyleiK bis(ineth)acrylamide. 
polyester rssin or polyamide resin containing alpha, beta-uosatwated dicarboxyltc acid 
as an acid component, epoxy acrylate resin, urethane acrylate resin or actylate resin 
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having a pendant group(s) containing alpha, and beta-unsa(uiat6d carbonyl groups. 
OaSni 4: The curable resin cornposition according to Claim 1» wherein (c) component is 
hydioxidd, Alcoxidb or carbonate of alkali metal: quateniaty ammonium compound; 
quatenmiy phosphonium compoumt; tcitiaiy nilfonium compound: teitiaiy amine; 
amidine; guanidine; tertiary phosphine or mixture thereof. 

Claim S: The curable resin composittoa aoooidifig to Claim 1. wherein the hydrophobic 
organic solvent in which (a) compoaem and (b) component are dissolved or dispened is 
a hydrocarbon type solvent. 

Claim 6: The curable resin composition acoordjog to Claim ] . wherein the solvent m 
which (c) component is dissolved is water, polyhydric alcohoU or mixture thereof. 
Claim 7: One liquid typo coating comprising the resin composition of any one of 
Claims 1-6 as a vehicle. 
Summary of Cllatk>ii 1 

Tho present invention relates to a cnreble resin composidon which is excellent 
in preserving stability and useful for a one liquid type coating material, etc. The curable 
resin composition of the present invention can core at ambient ttmperahue to form a 
film wheri the composition is applied to a substrate as a film. 

In the compositioo of the present Invention, (c) a l^hael addidon reaction 
catalyst is separated from (a) a Michael addition reaction donor component and <b> a 
Michael addition reaction acceptor componem before use so that (c) Michael addidon 
reacdon catalyst does not catalyze Michael reaction of (a) and (b) compoMnts before 
use. Iberefore. the composition of the pcesent invention has pceservadon stability. 

After the composition is applied as a film, the hydiophoinc solvent for (a) and 
(b) components and die second solvent for (c) component evaporate so that (c) Michael 
addition reaction catalyst dsffusipg into the (a) sod (b> components Co initiaiB Michael 
reaction. Due to the foregoing mechanism, the present invention accomplishes 
preservation stability and one liquid type curing of the curable resin composition. 

The hydrophobic solvent for dissolving or tfispersing die (a) and <b) 
components can be aliphatic hydrocaibons (such as hexane, octene, isooctane, decane, 
nonane, dodecane. iso-dodecane. cyclohexane, methykyclobexane, cyclohcptane. 
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methyl cycloheptane. etcX nomatic hydrocarbon (such as benzese, toluene, xylene. 
ethylbenzene» propy] benzene, tetnUtn. decaliq, etc*), and petiokum type mixed solvent 
The petrolcuin type mixed solvent tot coatings is desirable. The petroleum type mixed 
solvient u commeiciaily available aa Tiobar E» Q H, L« M. and V from Exxon: SbeUsol 
A. B. Tons, house, from Shell: Maftisol U M, and H frcxn Nippon OiJ Co.. Ltd.; 
Mitsubishi mincnU teipene. Diamond solvent, from MitiubisU Oil Ca, Ltd.; Whitesol. 
Kyodo Oil Co. Ltd.; Solvesso 100. ISO fhmi Esso; Supefsol ]5a ISOO Itom Mitsubishi 
Oil Q>., Ltd.; Swasot 310, [OOa and l^OOfroro Ky«xk> Oil Ca Ud. 

The second solvent for (c) component is %water or polyhydric alcohol such as 
ethylene glycol, diethylene glycol, triethylene glycol A mixture of water and polyhydric 
alcohol can be used as the second solvent 
Paragraph [0022] 

A lot of catalysts which acceleniie Michael addition reaction are knowo. Hie catalyst is 
for example, alkali metal hydioxxdb such as potassium faydroxttfe. sodium hydroxide; 
alcotate: alkali metal carbonate such as potassium carbanatB. sodium carbonate; 
quaternary ammonium base or carbonate thereof; salt or halide of organic acid; tertiary 
phosphine; tertiary amine; amidine; guanidine; tertiaiy suofonlum compound; 
qnatemary phosphonium (Solvesso 100, 150 fircRn Essq,X etc ' 
Example 1 

A solution of a polyester resin (in which a content^of an active methylene group 
was l.2mmol/g) in a hydrocarbon solvent (Solvesso 150) was prepared. A solid content 
of the pdyester resin solution waS72.4«rl^ wti^L'Aaolutian of uhsaturaicd groups 
containing the polyester resin (in which a content of an active unsaturated group was 3.0 
mmol/g) in xylene was prepared. A solution of unsaturated groups contaim'ng polyester 
resin was 70.4 % by weight. 

A dispersion of a Michael addition reaction catalyst was prepared by dispersing 
an acryl polymer (AA£M:2-EHMA:Sly:laqryl methaciylatc : polyoxycthylene 
methacrylate =96:192:96:48:48; number aver^ molecular weighNll.OOO; a content of 
active ethylene group=0.93mmal/g) in a mixnire of hydrocarbon solvent, water and 
trimethyl benzyl ammonium cartonaie. 
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The dupcisioo of Miclia^l addition itactioo caulysi was added to a mixture of 
the solution of a polyester lesin (in which « conleDC of an active methylene gnmp was 
1.2mmol/g). the solution of uosatuisted groups containiAg pc^yester lesiii (in which a 
content of an active unsaturated group was 3.0aiihol/gX hydrocarbpn solvent (Solvesso 
150) to foim a curable resin composition. The euiable resin oomposition has excellent 
pieservadon siabiltiy and curing aUlityL 
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(D^M'C^hfiitmm(OiSL^^1£d»^Afi 7 . 3 0 0 -c*> 
ofco t^hl^s^'^Jl^;^^^ Di^—h OAMA) 3im* 
$5. 2-t Kci:^E^^^3i^/Vp«i5^ji^ D h (2HEM 
A) 19. OfiftffiirTBPOl. 0*««Bd^t><C'6ia. 

-g'*«r-3fea«-e2^M**»fc38?!kaSEinib^, ma»T 
m^^x2^m^\^it». fi-g^M»SflTBpoo. 
2 5iS:fl:as«rS&(iPU l^a^Si:3^iffl^u?fr^^> h 
^ yyix^ V h 3 3 . 3 l:ft«p-e*«iurR&&(?3*7K« 

arise. 7fifi%, ttSlO. 400 cpsTfco 
-.[00 4 0] ®ii^«7. 8 (#^7fc^»*<DM3^) 

[0 04 1] 



(SfiH^) 










AABM 


2 0 




24 


1 6 


2EHMA 


33. 4 




30 




ST 


13.3 




6 




MMA 




22. 0 




24 


2HEMA 




11.3 






(£ft%) 

(c p s ) 


8 1.7 
2,500 




59. 9 
4, 9 0 0 



[004 2] 9 (^f^fiiftlfi^^sK y 3:;^7^/l.ttlB 
6 7fi:ft8p, 1, 6 ^■t>i:^:!t—/U3 5 51t&n. 
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1. 7. ^ttSffiSO. Sc^i&i^^*!, 8 2 0. «tt 
^iMliS-S'aS. Ommo 1 /g-Cfcofco 

[0043] w&w 1 o i^m^sismr^ y /i^igo 

^ i> y h (GM A) 1 4 3 as. 2 -ai^/b-^^ 
^T^ 1? U— h (2EHMA) 1 8 OMfl:^. 2 
-:x^/V^:^i^/vr:5' y h (2EHA) 5 TJIfl: 
^^^UV (ST) 9 0Mftg&<t. ^^i^'I^VSOS* 

-:3^^/v>^:^f-yai— h (TBPo) 1 2S:a«fRd»e)* 
6ffi^»*-SSfiST3RFHIA^rtr3i»:«iiiiLfc. Scto 
»Taraafl[-c 1 i«w»» ji^Bii*«flT b p o 

r^J^—K (2 HE A) 3 sot:* 

ii.^«fjiii^^oai^i^ddt»iL 6 o . 3 3 » 

3 00CPS. jR¥i«l4^^»112. OOO.Stt^lS 
^S-tflO. 5 2mmo l/g-Cfco:/t„ 
[00441 m^&l 1 1 (tt«l{»%^5^»ft:cO»iS) 

h 2 6 . 2m4SB?SrAtt. ^^ft-TSJItr^^SfcWiKy h.n. 
> (K 1 NEMAT I CA AGttffi (^^^T::^) ) 7, 
0 00 r pm-C«l*L*3^^. T h9:f^J^r>^='^ 
^T^dN-^ K (TBAB t) 1. 3 SMS^ft. Bi-l'^^-i^ 
3fift«5, yU2. 4fi*«fil€0 

p^com^i^wkm^i 1. 0%. mm<on^tto. 9m 
[004 5] 9mm 1 2 iMiimm<oj^vnt^(oms) 

h2 6. 2m&M^?^. 7K^ftT55^^5^»«»5Ky hn 
^^7, 0 0 0 r pmT!»#b/^;d5?>. K y ^/WO'i^ 
/l/r:/^^!5^Aj&— Tf?:^— h (TMBAC) 0. 8 3fi 
:^>'*: 2 2 . 2 Ufco 

^ttytttd^ti^co5^{^:<oia?^5>«*tti 0. 1%, « 

[0 0 4 6] immi 3 (tt«|^fa[(7^S!(ig) 
(TMBAC) 5. OmASi, 1 -yiJ^y-zW^ 5. 0 

[0 0 4 7] fii&^ji 4 (mimmtomm) 



h^7'^/^r>^*^!>A:/D-7-< K (TBAB 
r) 5. 0a*». 1 /t-Q 5. OffififttrA 

[0 04 8] HJfifyi 
S:S{c|B3&«loWJiil4 0. Ififtft. »ig0i|9co« 
Iii9 8. 9ii*§s> y/v-^^^^yiso ii. 9Sfi 

aSr A*i. »W L)fe;65 ^M5£^J l 2 OMiS^cD^^Sfc* 
5 7. 5fiftS9^»«DL;lt« ll^«FTft5^>SM$LT« 

J^^aiAttdO. 29^.14^2. 3 00cp3T^«?. 

[0 0 4 9] mmm2 

m»{^mmm<ommi4 2. sfiAs. oco 
«jfii8 6i. isaas. y/i^-^^yyiso 20. ea 

flc3 7. Ofiftg^^r^uyto l^j^T^S^I^UT 
HJ«?»«K«:5 8. 7%. tta2, 5 00cps-C*> 

[0 0 5 0] mmms 

*«tc:38ac«3 0«JBSrl 6 5. SfiASR. h y^^n 

hT:^ y hTMP-A. 0.1m 
mo l/g) 1 8. sasaSrAH. »JtU*3^Sb«iS 
« 1 2 0«iSt*gffi04>1tfcff 2 5.6 fifigP^r^D t fco 

Htim\:^Ei^imMit<omm»»&tiiS7, 7 96. 

3. loocps-e*?). fPf3Wt^a^bfttti:t>l::fi» 

[0 0 5 1] lllfe«|4 

"ft^XlJIttjHaisK^^Vx^T^/US 0 0 0 A. 

4. Immol/g) 4 0. OSSIflJ. 

7. 8ffi«Sii€rAtT.. ff^^U/j^d^bJ^j^l 2(^«4«t^ 
«<D^1R^2 2. 5Sa»Sr»!?llL:fco ^^^TSS^ 

m^co@?g^^»a«:6 0. 1%. tt^3. 2 00 cp 

[0 0 5 2] l^»i^5 

y y h->^^^=^'•t^T:> y h (^*lf:*&|g^k^xie 

tfc*fDPE-6A, 'g-ffillftlO. 4mmol/g) 1 
1. 8BA^. 4- (1 -^^'v<^/^;?^:^v'>'^/^) - 
1, 3-i?5^:^y7V-2-:^V3. 8 9aAS5«rA 

*tt5 5. 8%. J*ffi4, 7 0 0 c p s-r*>D. 
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[0 0 5 3] ^160116 

^»k:ft!igfifd 7 (omm%: 16 2. 1 msas. i^-<:^^3i 
1±»DPE-6A, ttfeSftlO. 4mmol/g) 

mtt57. 5%. 3teS3. 3 00 cps-Cfcl5, 
[00 5 41 

ol/g) 24. OSftgB^AiX. «#L?fc3^^jSl5t«!l 
1 2 (^ttfiEStt(Z> j^tfefls: 2 5.6 SSIf54r«*D Lfc, % 

3. soo c p & ^»y^. ^^tmtm±th\^6:» 

[0 0 5 5] Jt«0ijl 

hTiJ^ y l^- hTMP- A. 1-1^*1 0. Imm 
ol/g) 18. 5fifta«rAix. »iJ?U&dSfc«!JS« 
i3coMttl»ft7. 4£ftas^l^L.:fb;dS. fiftKi^yw 

[00 5 6] ltt^|Fti2 

KT^y KTMP-A. -a-fBSftl 0. 1mm 



ol/g) 18. 5S^a^^Ai^. 
14(D|»!j»»»[12. l£fi«1S^1$XniL.^<. 8KA0I^T« 

msi»eLm<o^m»mstn6o, 6%.^&3, 700 

[0057] W4fii^ 

CI) itmt 
(2) fiS^btt 

Lyi:S^ta-eiaiB»j»UA:?!«ft>i-4r. T-ferhi^j|K4r 
fflv\ V5/^:5^v-»W»r3i*M»tti«fP«:fi^ofc 

4^yw»sta (%) = 1 0 0 X (tAm»<omsmm£A) / 

o >9 5% 

A 95%— 9 0% 
X <9 0% 

[0 0 5 8] 3l«^Ji:it«0y^-c^p>^^fc^!^^ttt«rfliila. 

[0059] 
[«ll 



No. 








0 






0 






0 


0 




0 






0 






0 


0 


9ltt«7 


0 












A 


X 



-8- 
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